This paper has three aims: (1) to present a new formula for extracting heritability estimates from twin data; (2) to show the results of the application of the formula to data from past studies of the heritability of intelligence, scholastic achievement, personality traits, and physical characteristics; and (3) to urge that heritability estimates be obtained in all large-scale educational testing programs, in the standardization of intelligence, aptitude, and educational achievement tests, and in the Selective Service and Armed Forces qualification tests.
faulty as an index of heritability as the H index itself, since F is a linear function of H.8 Determining the variance ratio F, however, is an essential step prior to computing h2; if F is not statistically significant, h2 cannot be presumed to differ significantly from zero.'9 10 A New Formula for hV.-The rationale of the new formula for h2 based on the comparison of MZ and DZ twins is developed in the following 13 points. (In all cases, the correlations are corrected for unreliability. Also, if h2 is to be generalized to a population, it should be established that the total variances for either halves of the MZ and DZ pairs do not differ significantly from an estimate of the population variance.)
(1) Total true-score phenotypic variance (i.e., total variance -error variance): ap2 = aG2 + 9E2 + ae2, where h2 = rG2/opl = heritability (the proportion of total variance due to heredity). E2 = oE2/qp2 = systematic environmental effects (proportion of total variance due to environmental differences between families (or conversely, environmental variance common to members of the same family). In terms of the traditional variance components model, the proposed formula yields a true estimate of h2 within the limits of sampling error, although it should be pointed out that this estimate of h2 also contains any variance attributable to the interaction of genotype and environment. However, the formula apparently yields the maximum amount of information concerning variance components that can be obtained from rmz and rDz. Furthermore, the new formula for h2 has the advantage of taking account of the genetic effects of assortative mating. The parameter p., (genetic correlation between siblings) may be estimated for a given trait from theoretical or empirical considerations or both.27 Taking account of pe.,, the genetic correlation between siblings, permits greater precision in estimating h2 when there is some basis for determining the degree of assortative mating for the trait in question. In lieu of a precise estimate of assortative mating, one can obtain the extreme limits of h2 for a given set of data from some consideration of the reasonable bounds of assortative mating. For most traits, especially those in the abilities domain, the extreme limits would be p, = 0.50 (for siblings resulting from random mating) to p., = 0.66 (for siblings resulting, theoretically of course, from a self-mated mother).
For some traits in which there might be negative assortative mating, p. could take values less than 0.50. Negative assortative mating may occur for traits in the personality domain, where certain traits may be complementary in marital couples and thus negatively correlated, such as dominance-submissiveness.
Results.-Heritability estimates based on the various formulas are shown in Table 1 summarizes studies based on tests of scholastic achievement. In general, individual differences in scholastic performance are determined less than half as much by heredity than are individual differences in intelligence.2' The largest source of individual differences in school achievement is the environmental differences between families. Variance in achievement due to differential environmental effects within families is extremely small.
The fact that school achievement is highly susceptible to environmental influences, while intelligence apparently is not, suggests important implications for education that have not yet been explored.
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